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Abstract During the early stages of secondary education students’ motivation and per-
formance levels decline. This study employed a case study approach to evaluate a learning 
environment called GUTS; Differentiated Challenging of Talent in School. GUTS was spe-
cifically designed to raise performance and motivation through a combination of (a) talent 
lessons as an intrinsic motivator and (b) a higher promotion standard as an extrinsic incen-
tive. Participants were 156 students who started secondary education in grade 7 in school 
year 2013/2014, and participated in GUTS for three successive school years. Performance 
and motivation measures were longitudinally collected between grades 7 and 9 and were 
analysed in comparison to previous cohorts of students at the same school and students 
at other schools. Additionally, measures of well-being and self-esteem were included to 
explore possible collateral effects of the intervention. The GUTS cohort displayed gener-
ally higher levels of performance and motivation than the comparison groups. However, 
the GUTS cohort still showed the decline of performance and motivation between grades 
7 and 9 that was also observed in the comparison groups. This study showed that per-
formance and motivation levels were increased without collateral damage to the students’ 
overall sense of well-being and self-esteem, while GUTS was not a strong enough inter-
vention to counter the motivation and performance decline over time. Possible reasons 
for the persistent decline of student performance and motivation are discussed in terms of 
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various factors at the level of GUTS, the educational context and the needs of the develop-
ing adolescent.
Keywords Extrinsic incentive · GUTS · Intrinsic motivation stimulation · Motivation · 
Performance
Introduction
During the early stages of secondary education, student motivation and performance levels 
decline (Eccles et al. 1991; Peetsma et al. 2005; Wijsman et al. 2016). As this appears to 
occur in several countries, it is not restricted to a particular education system. Declining 
motivation and performance are problematic as both factors are important determinants of 
students’ school success. We used a case-study approach to evaluate the effect of a learning 
environment specifically designed to raise motivation and performance.
Decreasing motivation and performance in lower secondary education
The literature mentions three factors that contribute to decreasing motivation and perfor-
mance in lower secondary education. Firstly, a student factor that explains low motiva-
tion in secondary school is that it is not cool to show to peers that you are putting effort 
into your schoolwork (Mijs and Paulle 2016; Warrington et al. 2000). The willingness of 
students to portray themselves as diligent, especially towards peers, decreases as students 
come of age (Juvonen and Murdock 1995).
Secondly, the lack of motivation in school has been assigned to a mismatch between 
adolescents’ needs and what schools offer (Eccles et al. 1993) and to shifting relevance of 
life domains for adolescents (Peetsma 1997; as cited in Peetsma and van der Veen 2011). 
The mismatch between what students expect from school and what they experience appears 
to be connected to their affective state. Könings et al. (2011) showed that motivational and 
concentration problems are related to a mismatch between students’ preferences and per-
ceptions of classroom characteristics. In these explanations, the underlying mechanism is 
the failure to meet students’ needs.
Thirdly, education professionals in several countries have recognised that the education 
system does not encourage students to reach their academic potential. Students in this con-
text do what is required instead of meeting their own full potential. This tendency has been 
referred to as a culture of C’s. In several countries, the education system and school policy 
have attempted innovations to tackle this culture of C’s and stimulate a more ambitious 
learning culture (Danish Ministry of Education 2014; De Boer et  al. 2013; Ministry of 
Education and Culture of Finland 2014; Dutch Ministry of Education Culture and Science 
2011).
Dutch context
In the Netherlands, the culture of C’s might be even more prominent than in other coun-
tries. While Dutch students generally perform well in international comparisons, the pro-
portion of top performers is not as high as in Asian countries (OECD 2016). The OECD 
(2016, p. 79) wrote that “some of the most promising students in the Netherlands are not 
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reaching their full potential”. In addition, student motivation is generally low in compari-
son with other countries (OECD 2016).
A specific reason for this culture of C’s in The Netherlands is the way in which students 
progress through secondary education. To progress from one grade to the next, students 
need to meet a set of specific criteria. Schools have some freedom to determine the specific 
criteria but, in each school, the bottom line is defined by the lowest allowable grade, and 
that is 6 on a scale of 1 (extremely poor) to 10 (perfect). Overall, students need to obtain 
at least a 6 for their subjects to progress to the next grade. At the same time, performances 
higher than this minimum standard do not have consequences for students’ progress in 
school. This might create a focus on the lowest possible grade rather than aiming for higher 
grades, thus allowing students to lower their efforts and create more free time for their hob-
bies and friends. Indeed, a recent study in the Dutch context shows that average report card 
grades (GPA) gradually decrease during lower secondary education (Wijsman et al. 2016). 
Our research was the first longitudinal study to investigate GPA of a large group of students 
between grades 7 and 9, and it showed that students in seventh grade achieve a GPA above 
7 and that, in the following two grades, these GPA levels linearly decline in the direction of 
an average 6.
Combining intrinsic and extrinsic motivators to stimulate performance 
and motivation
To improve student performance and motivation in the Dutch context, we designed an 
innovation based on a combination of extrinsic and intrinsic motivators. A meta-analysis 
of Cerasoli et al. (2014) showed that a combination of intrinsic motivation and extrinsic 
incentives is important for performance. Intrinsic motivation predicts quality of perfor-
mance best, whereas extrinsic incentives are the best predictors of quantity of performance. 
It was also found that the presence of extrinsic incentives boosted the link between intrin-
sic motivation and performance (Cerasoli et al. 2014).
At the same time, extrinsic incentives closely related to performance could fuel a feel-
ing of being controlled and pressured, which might cause collateral damage effects to one’s 
individual sense of well-being (Cerasoli et al. 2014). Cognitive Evaluation Theory (CET), 
as part of self-determination theory (Ryan and Deci 2002), postulates that incentives neg-
atively influence self-determination through pressure from outside the individual to per-
form an activity if they diminish one’s basic psychological need for autonomy. At the same 
time, incentives are theorised to provide information about one’s competence, and this too 
is one of the basic psychological needs to be fulfilled to stimulate intrinsic motivation. 
Whether incentives then negatively or positively relate to intrinsic motivation depends on 
the strength of the detrimental effect on autonomy compared with the advantageous effect 
on competence.
For the present study, we made an attempt to capitalise on the combined effects of intrin-
sic and extrinsic factors, while avoiding potentially aversive effects of an extrinsic incen-
tive. We created a learning environment in which positive expectations for the students’ 
overall performance level were coupled with a specific focus on the students’ strengths and 
personal interests.
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Learning environment
The learning environment evaluated in the present study is called GUTS (in Dutch: Gedif-
ferentieerd Uitdagen van Talent op School; Differentiated Challenging of Talent at School). 
The overall goal is to increase performance level and motivation for school. GUTS com-
bines two elements to stimulate performance and motivation: (1) talent lessons as an intrin-
sic motivator and (2) higher standards for promotion as an extrinsic incentive.
Talent lessons were provided by means of extra lessons in specific subjects. Students 
chose subjects they liked and were good at. The goal of the talent lessons was to stimulate 
and continue students’ intrinsic motivation for that subject, and performance and motiva-
tion for school in general, through positively approaching students in a subject that they 
liked. The talent lessons in the present study focused on students’ strengths and aimed to 
fulfil students’ need for autonomy. When feeling autonomous, one’s behaviour is perceived 
in accordance with one’s interests and values, and activities are experienced as volitional 
(Ryan and Deci 2002). In a school setting, the need for autonomy can be fulfilled through 
autonomy-supportive teaching, which means that teachers incorporate students’ interests 
and values through offering choice, fostering relevance and showing respect (Stroet et al. 
2013; Vansteenkiste et al. 2012). If students perceive autonomy-support, they experience 
more motivation and engagement in school (Reeve 2006; Stroet et al. 2013).
A higher promotion standard was implemented as an extrinsic incentive. In GUTS, a 
report card grade of 6 for a single subject was still sufficient, but students needed to achieve 
an average of 7 at the end of the school year. Report card grades are measures of perfor-
mance at various tests during a school year. The higher promotion standard was thought 
to change the behaviour of students is different ways. Firstly, by asking more from stu-
dents, it becomes worthwhile to perform at a higher level. Most students only put effort 
into an activity when they think that this effort is valuable (Wigfield and Eccles 2000). As 
Warrington et al. (2000) illustrated, students deliberately choose the subjects at which they 
want to excel and for which a pass is enough. Secondly, students respond differently to low 
and high grades. Whereas low grades strengthen the decline of involvement with school, 
high grades reduce this decline in involvement (Poorthuis 2012). Thirdly, the promotion 
standard can affect the culture of C’s among peers in schools. If everyone excels in some 
subjects and not in others, then it becomes normal for everyone to excel on occasion and 
this can lessen the ‘uncool’ stigma.
Research questions
To examine student motivation and performance in the context of GUTS, this study 
employed a case study approach. A case study is suitable when investigating a phenom-
enon that cannot be separated from its context (Yin 2011). GUTS was implemented at a 
Dutch secondary school and was piloted for three subsequent years. Students were fol-
lowed from seventh to ninth grade. To take into account the possibility of collateral dam-
age triggered by GUTS, we also assessed the students’ sense of well-being and self-esteem. 
Two research questions were addressed.
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Question 1 What is the effect of GUTS on student performance? This was evaluated by 
comparing the GUTS group with: (a) a cohort of other schools and (b) previous cohorts 
at the same school. We expected that a combination of higher performance expectations 
(extrinsic incentive) with talent lessons (intrinsic motivation stimulation) would lead to 
better performance in the GUTS cohort
Question 2 What is the effect of GUTS on student motivation, well-being and self-
esteem? This was evaluated by comparing the GUTS cohort with national norm data. We 
expected that a combination of higher performance expectations with explicit attention to 
students’ basic psychological need-fulfilment in the talent lessons would improve motiva-
tion and not undermine the students’ sense of well-being and self-esteem.
Method
Participants
GUTS was implemented at a bilingual secondary school in the western part of the Neth-
erlands. This school offered higher general secondary education and pre-university 
tracks. A tracking system is used in Dutch secondary schools, placing students in a track 
before entering grade 7. The two highest tracks were included in the present study. One 
subgroup of the participants was in the higher general secondary track. This school type 
prepares students for higher professional education. The majority of students was in the 
pre-university track. This school type prepares students for university. In seventh grade, 
no separate general secondary track exists in the participating school. Instead, a com-
bined higher general secondary/pre-university track is offered.
Participants consisted of 184 students who were divided into eight grade 7 classes 
and who started their secondary education in school year 2013/2014. Twenty-eight stu-
dents could not be included in the data analyses for the present study because seven 
students had left the school between grade 7 and 9 for personal reasons (e.g. family 
moved away), 13 students left the school because of insufficient grades, and eight stu-
dents had to repeat a grade. A total of 21 out of 184 students (11.4%) were excluded 
from data analyses because of poor grades. This percentage does not differ significantly 
from grade-related dropout in previous cohorts at the same school before the imple-
mentation of GUTS (cohort − 1: 7.4%; χ2 = 1.60, df = 1, p = 0.206, and cohort 0: 9.7%; 
Table 1  GUTS cohort: number 
of students in both school types 
and all school years










Pre-university 114 126 122
Total 184 170 156
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χ2 = 0.27, df = 1, p = 0.601). The final sample consisted of 156 participants who were in 
school from seventh to ninth grade (see Table 1).
Informed consent was provided by the parents or caretakers of the students involved. 
In total, for 18 out of 202 students, no consent was provided for participation in the 




GUTS combined talent lessons and a higher standard for promotion. Talent lessons were 
designed to fulfil the need for autonomy in multiple ways. First, choosing a subject for 
the talent lessons offered some choice to the students to spend extra time on one of their 
interests. For example, if physics was a student’s preferred subject, he or she was allowed 
to follow talent lessons on this subject. Second, during the talent lessons, as much free-
dom as possible was offered to choose and structure one’s own activities. Moreover, the 
teacher differentiated between the students, by taking differences between students into 
account (Tomlinson et al. 2003). This provides students with positive affect and motivation 
towards learning (Tomlinson et al. 2003). Finally, higher-order thinking tasks and enrich-
ment were also included as principles in the talent lessons as aspects that challenge and 
interest students and make them acquainted with topics that are not included in the stand-
ard curriculum.
In grade 7 and 8, two cycles of eight two-hour lessons were provided. Each school 
year, students could choose two different subjects for the talent lessons. Additionally, 
in eighth grade, presentations for parents at the end of a talent lessons cycle were initi-
ated. In ninth grade, students completed a personal project whose goal was to stimulate 
the student’s intrinsic motivation for the subject. Students individually worked on a topic 
that they deemed interesting and they had to deliver a tangible product. The personal pro-
ject was autonomy-supportive based on the same principles as the talent lessons. Students 
could choose their own topic for the project and, during the process, they had much free-
dom within the boundaries of the project. Students worked together in groups of ‘criti-
cal friends’ to make a plan for the project, which had to be approved by the supervising 
teacher.
The higher performance standard included that students needed to achieve an average 
report card grade of at least 7 at the end of every school year. This means that if they 
achieved lower-than-7 report card grades in some subjects, this had to be compensated by 
obtaining higher-than-7 report card grades for other subjects. In this way, students could 
differentiate their achievement between subjects, giving everyone the opportunity to excel 
in some subjects and compensate for other subjects that were of less interest to them.
Instruments
Student performance was conceptualised as report card grades for all subjects in seventh, 
eighth and ninth grade. Grades theoretically range between 1 (extremely poor) and 10 
(perfect). Students receive a grade report at the end of every school year, which contains 
the report card grades for all subjects that the student took in that particular year. For this 
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study, an average of all subjects was calculated for every student. We have analysed aver-
age report card grades in previous research on performance patterns because of the impor-
tance of grades for student school careers (Wijsman et al. 2016).
Student motivation for school, sense of well-being and self-esteem were assessed with 
the School Attitude Questionnaire (SAQ; Vorst et al. 2010). Reliability of the three scales 
in previous research ranged between α = 0.84 and α = 0.90 (Vorst et al. 2010). Each scale 
consists of three subscales with eight items. Motivation for school consisted of the sub-
scales of learning task orientation, concentration in the class, and homework attitude. Well-
being at school consists of fun at school, feeling socially accepted and relating to teach-
ers. Finally, self-esteem consists of expression skills, confidence at tests, and social skills. 
The social desirability scale was not included in the present study. Students answered the 
items on a three-point scale (agree, don’t know, don’t agree). Potentially, scores on the 
scales range between a minimum of 24 and a maximum of 72. The SAQ questionnaire is 
a broadly accepted diagnostic tool in the Netherlands and has been used in research (Kön-
ings et al. 2005; Lee et al. 2012). The scoring manual includes extensive norm data, which 
allows for comparison with the data from our GUTS cohort.
Procedure
To design GUTS in accordance with school policy and procedures, researchers from Lei-
den University regularly met with the school management team to discuss the development 
and implementation of GUTS. In addition, the researchers provided several presentations 
for teachers and parents of students to increase their understanding and appreciation of this 
innovation at the school. Feedback from teachers and students in the initial phase of the 
project was also used to fine-tune GUTS.
The higher performance norm was initiated from the start of the project in grade 7. Dis-
cussed explicitly with the school was that grading of examinations and other assignments 
would be provided based on the same standards as in previous years. The specific design of 
the talent lessons developed as the project proceeded, although the idea of positive atten-
tion for a subject one liked and was good at was embedded from the beginning.
Data collection was spread over three years and occurred every year in October and 
June. The SAQ was administered in October of each year (grade 7, 8 and 9) by the first 
author in a regular classroom setting. The teachers were present in the classroom and com-
pletion of the questionnaire took approximately 30 min. In June of every school year from 
grade 7 to grade 9, students’ report card grades were collected from the school’s student 
tracking system.
Analyses
The effect of GUTS on student performance, motivation, well-being and self-esteem was 
studied by comparing the GUTS cohort with non-GUTS cohorts. For each measure, the 
most appropriate available comparison group was chosen.
For Research question 1, the effect of GUTS on student performance was studied by 
comparing the GUTS cohort with two non-GUTS comparison groups. The first compari-
son group consisted of a large sample of students (n = 667) from five high schools includ-
ing two school types – higher general secondary and pre-university education – that partic-
ipated in a previous study (Wijsman et al. 2016). The second comparison group consisted 
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of students in the same school in two preceding cohorts: school year 2011/2012 (cohort 
− 1; n = 132) and school year 2012/2013 (cohort 0; n = 153).
The effect of GUTS on performance was studied using hierarchical regression analy-
ses. Two levels were distinguished in all analyses, time point within student (level 1) 
and student (level 2). Time point within student refers to the multiple measurements that 
were included for each student. Students who are in the same class are taught by the same 
teacher, which can make them more alike then students across classes. To consider this 
nesting of students in classes, a third level was added in the models comparing the GUTS 
cohort to previous cohorts. Because some classrooms were rearranged during the three 
years, we formed clusters of students who were in the same class between grades 7 and 9. 
In the comparison with other schools, no clusters were formed because classes were not 
known for all students. Several piecewise linear models were fitted. Model 1 in both com-
parisons served as the variance component model, and included two time predictors: the 
difference between grade 7 and 8 (t2) and the difference between grade 8 and 9 (t3). The 
factor time was included in the first model to prevent an overestimation of the variance at 
the student level (Hox 2010). Model 2 either included as a predictor the group of compari-
son schools (No GUTS) or the previous cohorts of the case school (cohorts − 1 and 0), and 
the interactions with time. In the following model, various control variables were included, 
depending on the available measures. These were school type (higher general secondary or 
pre-university), sex and the so-called Cito-score. The latter is the score on a standardised 
national test measuring academic aptitude, which is administered at the end of grade 6 
(primary school), to help determine the best fitting school type for students. We also con-
trolled for students who changed school types between grades 7 and 9. Changes in school 
type affect report card grades, because the level of difficulty differs between school types. 
We therefore included two dummy variables for students who moved up (from higher gen-
eral secondary to pre-university) and for students who moved down, respectively. Addi-
tionally, separate analyses were performed for the difference in performance level between 
each comparison group and GUTS students in grades 7 to 9 separately. In the comparison 
with other schools, ANOVAs were used and, in the comparison with previous cohorts at 
the same school, multilevel regression analyses were used because of the variance located 
at the cluster level.
For Research question 2 involving the effect of GUTS on motivation, self-esteem and 
well-being, students at the GUTS school were compared to a national norm group included 
in the SAQ manual (Vorst et al. 2010). For this cross-sectional norm group, mean scores, 
standard deviations and sample sizes were available. For each grade, independent t tests 
were used to compare these cross-sectional data in the SAQ manual with the longitudinal 
data from our GUTS cohort. Repeated-measures analyses were not possible because we 
did not have access to scale or item ratings for each student in the SAQ norm group. At 
first, sex was included in the analyses but, because no interaction effects were observed, 
sex was excluded in the final analyses presented below. For students in the GUTS school, 
some missing data were present. The three SAQ-scales were constructed by taking the total 
sum scores of the items and, consequently, a missing score on only one scale item would 
result in a missing scale score. Therefore, missing values on the items of the three scales 
were imputed using Expectation Maximization (Tabachnick and Fidell 2007). In grade 7, 
maximally 1.1% of the data were missed per item, in grade 8, maximally 0.6% of the data 
missed per item and, in grade 9, maximally 5% of the data were missed per item.
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Results
Research question 1: the effect of GUTS on performance
Mean report card grades for the GUTS and non-GUTS comparison cohorts are presented 
in Table 2 and are plotted in Figs. 1 and 2. The data show a consistent pattern across both 
comparisons in that (a) the GUTS cohort performed better than all comparison cohorts and 
in all three grades and (b) the level of performance decreased between grade 7 and 9 for all 
student cohorts, including the GUTS cohort. In other words, GUTS appeared to have had a 
main effect on performance level, but GUTS did not change the degree of the performance 
decline in lower secondary education.  
Hierarchical linear regression analyses were performed to test the comparison between 
the GUTS and the non-GUTS schools between grade 7 and 9 (see Table  3). The final 
model (Model 3 in Table 3) showed that overall performance levels for the groups together 
significantly decreased in time (b = − 0.28, p < 0.001 between grade 7 and grade 8, and 
b = − 0.36, p < 0.001 between grade 8 and grade 9). Also, the performance of students in 
the comparison group was significantly lower (b = − 0.15, p < 0.001) than that of students 
in the GUTS group in grade 7. Between grade 7 and 8, the non-GUTS students’ perfor-
mance decreased significantly more than that of students in the GUTS group (b = − 0.09, 
p = 0.004), and between grade 8 and 9, unexpectedly, the performance of students in the 
GUTS group decreased significantly more (b = 0.17, p < 0.001)). Figure 1 presents perfor-
mance means of the two groups in grade 7, 8 and 9. Even with this decline in performance 
of the GUTS-students, the difference in report card grades between the group of students 
without GUTS and with GUTS was significant in all three years (grade 7: F(1,822) = 26.04, 
p < 0.001; grade 8: F(1,822) = 46.35, p < 0.001; grade 9: F(1,822) = 11.99, p = 0.001). To 
control for the possibility that this GUTS versus Non-GUTS difference was due in part to 
students who switched between the school types, we studied potential interaction effects 
for students who ‘moved up’ from secondary to pre-university and for student who ‘moved 
down’ from pre-university to general. A significant interaction was found between time and 
‘moving up’ (grade 8: b = 0.10, p = 0.002; grade 9: b = − 0.27, p < 0.001). This means that 
the performance of students who changed to a higher school type decreased less between 
grade 7 and 8 and more between grade 8 and 9 in comparison to students who stayed in the 
same school type.
Table 2  Average report card grades of the various groups in grades 7 to 9 in comparison and GUTS groups
Group N Grade 7 Grade 8 Grade 9
M SD M SD M SD
Comparison group 
(no GUTS)
667 7.24 0.52 6.92 0.53 6.64 0.59
Case school
 Cohort − 1 (no 
GUTS)
132 7.22 0.56 7.02 0.66 6.74 0.74
 Cohort 0 (no 
GUTS)
153 7.10 0.55 6.94 0.56 6.61 0.69
 Cohort 1 (GUTS) 156 7.48 0.51 7.23 0.47 6.82 0.66
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Fig. 1  Performance means of the 
GUTS group and the comparison 
group
Fig. 2  Performance means of 
the GUTS cohort (1) and two 
previous cohorts without GUTS 
(cohort − 1, and 0)
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Hierarchical linear regression analyses were performed to test the comparison between 
the GUTS cohort and the two pre-GUTS cohorts at the same school (see Table  4). In 
total, 69 clusters of students who were in the same class in all three grades were distin-
guished and included in the analyses. The final model shows that, overall, performance 
levels decreased for all students. Model 3 in Table 4 shows that, in grade 7, the differences 
between GUTS and the two no GUTS groups were significant (cohort − 1: b = − 0.26, 
p < 0.001; cohort 0: b = − 0.31, p < 0.001). Furthermore, the development of performance 
between grade 7 and 9 of students in cohort − 1 and cohort 0 was not significantly different 
from the development of the performance from the GUTS cohort.
Table 3  Performance growth model of performance for GUTS students and comparison group at other 
schools
*p < 0.05, two-tailed; **p < 0.01, two-tailed; ***p < 0.001, two-tailed
Effects Model 1 Model 2 Model 3
b SE b SE b SE
Fixed effects
Intercept 7.29*** 0.02 7.48*** 0.04 7.50*** 0.04
Level 1 (time)
Time2 − 0.31*** 0.01 − 0.25*** 0.03 − 0.28*** 0.03
Time3 − 0.30*** 0.01 − 0.41*** 0.03 − 0.36*** 0.04
Level 2 (participant)
No GUTS − 0.24*** 0.05 − 0.15*** 0.04
T2 × No GUTS − 0.07* 0.03 − 0.09** 0.03
T3 × No GUTS 0.13*** 0.04 0.17*** 0.04
Gen.secondary − 0.78*** 0.14
T2 × Gen.secondary 0.17 0.11
T3 × Gen.secondary 0.05 0.13
Girls 0.21*** 0.03
T2 × Girls 0.03 0.02
T3 × Girls − 0.00 0.03
Up − 0.03 0.04
Down 0.25 0.14
T2 × Up 0.10** 0.03
T3 × Up − 0.27*** 0.04
T2 × Down − 0.15 0.11
T3 × Down − 0.08 0.13
Random effects
Variance time 1 0.28 0.01 0.27 0.01 0.19 0.01
Variance time 2 0.29 0.01 0.27 0.01 0.19 0.01
Variance time 3 0.37 0.02 0.37 0.02 0.30 0.02
Covariance 2,1 0.22 0.01 0.21 0.01 0.13 0.01
Covariance 3,1 0.20 0.01 0.20 0.01 0.13 0.01
Covariance 3,2 0.24 0.01 0.24 0.01 0.17 0.01
− 2LogLikelihood 2625.08 2575.63 2193.19
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For the differences between GUTS and no GUTS in grades 8 and 9, two separate multi-
level linear regression analyses were performed at these two time points, including all pre-
dictors. Significant differences were also found in grade 8 (cohort − 1: b = − 0.24, p = 0.004; 
cohort 0: b = − 0.26, p = 0.001). In grade 9, no variance was located at the cluster level 
after adding all predictors to this model. Therefore, the cluster level was removed from the 
analysis. No significant differences between GUTS and cohort − 1 was found (b = − 0.09, 
p = 0.30) and a slight difference with cohort 0 was found (b = − 0.16, p = 0.047).
Table 4  Performance growth model of performance for GUTS students and students in two previous 
cohorts at the same school







b SE b SE b SE
Fixed effects
Intercept 7.22*** 0.05 7.45*** 0.07 6.95*** 0.07
Level 1 (time)
Time2 − 0.21*** 0.02 − 0.25*** 0.03 − 0.17** 0.05
Time3 − 0.34*** 0.02 − 0.41*** 0.04 − 0.24*** 0.06
Level 2 (participant)
Cohort − 1 − 0.39** 0.12 − 0.26*** 0.07
Cohort 0 − 0.40** 0.11 − 0.31*** 0.06
T2 × cohort − 1 0.05 0.04 0.05 0.05
T3 × cohort − 1 0.13** 0.05 0.11 0.06
T2 × cohort 0 0.09* 0.04 0.09 0.05
T3 × cohort 0 0.08 0.05 0.06 0.06
Citoscore 0.05 0.03
T2 × citoscore 0.04 0.02
T3 × citoscore 0.06 0.03
Pre-univ. 0.49*** 0.07
T2* Pre-univ. − 0.12* 0.05
T3* Pre-univ. − 0.15* 0.06
Girl 0.29*** 0.05
T2 × Girl − 0.00 0.04
T3 × Girl − 0.11* 0.05
Random effects
Variance time 1 0.22 0.02 0.22 0.02 0.19 0.01
Variance time 2 0.26 0.02 0.25 0.02 0.23 0.02
Variance time 3 0.44 0.03 0.43 0.03 0.40 0.03
Covariance 2,1 0.17 0.02 0.17 0.02 0.14 0.01
Covariance 3,1 0.17 0.02 0.18 0.02 0.15 0.02
Covariance 3,2 0.24 0.02 0.24 0.02 0.22 0.02
Variance cluster 0.11 0.03 0.08 0.03 0.01 0.01
− 2LogLikelihood 1548.50 1522.96 1170.45
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Research question 2: level and development of students’ motivation for school, 
well‑being and self‑esteem
To investigate students’ motivation for school, well-being and self-esteem during grades 7 
to 9, a comparison was made with a national norm group as described in Vorst et al. (2010). 
Table 5 provides results for the differences between GUTS and the norm group. A consist-
ent pattern was observed for motivation: students at the GUTS school reported significantly 
higher motivation than the students in the norm group and this occurred across all three 
grades. In addition, a decline of motivation levels was observed between grade 7 and grade 
9 for the students of the GUTS school as well as for the students in the national norm group.
Students at the GUTS school reported higher levels of well-being in grade 7 compared 
with students in the norm group. In contrast, well-being did not distinguish both groups in 
grades 8 and 9. A decline in well-being between grade 7 and grade 9 was visible for the 
GUTS cohort as well as for the national norm group.
For self-esteem a different pattern was detected: no differences between GUTS and 
the norm group were observed in grade 7, whereas the GUTS students reported some-
what lower self-esteem than the norm group in grades 8 and 9. Looking at the subscales 
of self-esteem more closely, it appeared that GUTS and the norm group did not dif-
fer on the two subscales of ‘expression skills’ (grade 7: t(1577) = 0.79, p = 0.433; grade 
8: t(1478) = 1.71, p = 0.087; grade 9: t(1048) = 0.46, p = 0.645) and ‘social skills’ (grade 
7: t(1577) = 1.94, p = 0.052; grade 8: t(1478) = 1.40, p = 0.162; grade 9: t(1048) = 0.63, 
p = 0.530). For the subscale ‘confidence at tests’, the GUTS group did not score differently 
in grade 7 (t(1577) = 1.32, p = 0.188), but did score lower than the norm group in grade 8 
(t(1478) = 6.84, p < 0.001 and in grade 9 (t(1048) = 4.61, p < 0.001).
Discussion
This case study evaluated the effects of a learning environment (GUTS) on student per-
formance and motivation in lower secondary education (grade 7 to 9). This learning envi-
ronment specifically comprised a combination of intrinsic motivation stimulation and an 
Table 5  Independent t test results for differences between GUTS and norm group for motivation, well-
being and self-esteem in grades 7 to 9
Variable Grade GUTS Norm group Difference
M (SD) n M (SD) n t df p
Motivation 7 63.45 (7.48) 175 57.21 (10.10) 1404 7.91 1577 < 0.001
8 58.55 (8.23) 151 55.53 (9.93) 1329 3.60 1478 0.0003
9 55.89 (9.99) 146 51.30 (11.31) 904 4.62 1048 < 0.001
Well-being 7 66.29 (4.81) 175 62.53 (6.54) 1404 7.35 1577 < 0.001
8 60.65 (7.01) 151 61.02 (7.75) 1329 0.55 1478 0.5806
9 60.49 (7.42) 146 59.86 (7.50) 904 0.96 1048 0.3388
Self-esteem 7 60.48 (7.84) 175 60.15 (7.98) 1404 0.53 1577 0.5992
8 57.99 (8.46) 151 61.38 (9.29) 1329 4.29 1478 < 0.001
9 59.08 (9.02) 146 60.93 (8.26) 904 2.48 1048 0.0133
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extrinsic incentive. The findings were remarkably consistent across the various compari-
sons and analyses. Overall, the GUTS cohort obtained higher report card grades than the 
comparison groups, either from the same school or from other schools. However, the per-
formance decline observed at other schools and in previous cohorts of the same school 
was also observed in the GUTS cohort. The same combination of results was observed for 
student motivation: the GUTS cohort displayed higher motivation levels than the national 
norm group in all three grades. However, student motivation in the GUTS cohort declined 
between grade 7 and 9, and this decline is also visible in the data from the norm group. Col-
lateral damage effects on students’ sense of well-being and self-esteem were not observed, 
except for a specific effect on confidence on tests in eighth and ninth grade. These findings 
are discussed in more detail below.
Regarding student performance, the higher overall level of performance in the GUTS 
cohort shows that students generally are able to achieve at a higher level when we ask more 
of them, combined with special attention and support for the student’s own preferences for 
particular school subjects. This finding supports the idea that the culture of C’s is partially 
attributable to the fact that the school system does not require students to raise their perfor-
mance. At the same time, performance levels declined between grades 7 and 9, as has been 
observed in a previous study (Wijsman et al. 2016). In the present study, the performance 
decline was particularly strong between grades 8 and 9. The report card grades were most 
positively affected in grades 7 and 8, whereas they dropped sharply between grade 8 and 
9. The decline in this final year was stronger for GUTS students compared with students at 
other schools.
This particular pattern in the findings could be related to the following factors. First, it 
is possible that the curriculum in ninth grade becomes more demanding compared with 
previous grades. By ninth grade, students have learned the basics of school subjects and 
are expected to progress to higher-order learning tasks (Krathwohl 2002). These higher-
order learning tasks require more complex skills from students, which can negatively affect 
results if students are unable to keep up. A second reason for declining performance in 
ninth grade, within Dutch education, is that students choose a certain combination of sub-
jects (the so called ‘profile choice’) by the end of ninth grade for the remainder of their 
secondary school career. This means that every student can opt out of certain subjects after 
ninth grade if these subjects are not part of their profile choice. However, in ninth grade, all 
subjects still have to be taken. It is conceivable that student performance (and motivation) 
automatically declines in the ninth grade for discarded subjects. Third, in ninth grade, stu-
dents are around the age of 15 years when puberty is at its peak. Pubertal status appears to 
have an indirect negative effect on achievement through academic motivation (Martin and 
Steinbeck 2017).
Regarding student motivation, GUTS students showed higher motivation levels through-
out lower secondary education than students in the national norm group. This pattern mim-
ics the result found for student performance and shows that it is possible to raise perfor-
mance and motivation level at the same time. However, the decline of student motivation 
that has been found in previous studies (Eccles et al. 1991; Peetsma et al. 2005) was also 
observed in the GUTS cohort in the present study. Apparently, GUTS was not a strong 
enough intervention to counter the motivation decline. The autonomy-supportive elements 
included in GUTS might not have been sufficient to neutralise the mismatch between stu-
dent needs and the school curriculum at large. The talent lessons were restricted to a few 
specific school subjects. In another study, we showed transfer of need-support in the tal-
ent lessons to the motivation in the corresponding school subject (Wijsman et al. 2018). 
However, this effect might not have generalised to motivation for school. In addition to 
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autonomy-support, which was provided in the talent lessons, fulfilment of the need for 
competence through guidance and feedback is also needed to stimulate motivation (Stroet 
et al. 2013).
For well-being and self-esteem, our study revealed no collateral damage to student well-
being and self-esteem while trying to raise performance and motivation levels. Compared 
with a national norm group, GUTS students showed higher well-being levels at the start 
of their secondary education, whereas no difference was observed in grades 8 and 9. For 
self-esteem, it was observed that GUTS students were not different from the norm group 
on two of the subscales (expression and social skills) but, in grade 8 and 9, they scored 
lower on confidence at tests. This particular effect might be explained by the higher perfor-
mance standard, which increases the expectations regarding students’ performance. Asking 
more of students, on the one hand, could lead to increased perceived competence when one 
reaches this higher expectation and, on the other hand, could lead to low self-esteem or fear 
of failure when expectations are not within one’s reach. In eighth and ninth grade, students 
might have felt less confident in reaching the higher performance expectation.
Regarding the underlying idea for GUTS, an explicit choice was made for an extrinsic 
incentive in terms of a higher performance norm. Taking the decreasing pattern of motiva-
tion and self-esteem for tests into account, it is possible that a different type of incentive 
could have led to other results, as the contingency of incentives is very important for its 
effects (Cerasoli et al. 2014; Deci et al. 1999). A type of incentive that is generally found 
to relate positively to intrinsic motivation is positive feedback (Deci et al. 1999; Hattie and 
Timperley 2007). A future iteration of GUTS could include more explicit attention to posi-
tive feedback when students show improving achievement on the way to meeting the higher 
performance standard.
Limitations
GUTS was implemented to decrease the effect of a culture of C’s and to raise student per-
formance and motivation through a combination of intrinsic and extrinsic motivators. A 
drawback of this approach is that we cannot ascertain the independent effects of both com-
ponents on performance, motivation or both. The present study was a case study within a 
particular context. Future research could experimentally vary both components to ascertain 
their relative contribution with respect to the various outcome measures.
Between grade 7 and 9, 21 students (11.4%) dropped out from the sample because of 
insufficiently high grades. This percentage is not significantly higher than for previous non-
GUTS cohorts at the same school. However, the dropout rate might have contributed to an 
overall positive effect of GUTS on performance levels.
The school was requested not to change the grading procedures, and the performance 
decline has shown that teachers did not inflate their grades to such an extent that the stu-
dents’ grades would not drop below a 7. Yet, we cannot be absolutely sure that individual 
teachers might have altered the norms used for grading tests, because we have not studied 
how the grading procedures were executed before and after the implementation of GUTS. 
Hence the possibility that unintended changes in grading procedures might have affected 
the results of this study cannot be excluded.
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Implications and conclusions
Despite its limitations, the results of this case study provide a basis for teachers and school 
leaders to critically reflect on what motivates students in school to achieve. It appeared pos-
sible to increase achievement levels, which means that (some) students currently could be 
performing below their abilities. At the same time, performance and motivation declined 
over time, despite the school’s great efforts to create a stimulating learning environment. 
GUTS might not have been the best way to achieve the intended results. On the other 
hand, we might also consider that this decline might be inevitable because of the hormonal 
effects of puberty, the changing needs in early adolescence, and the greater focus on peer 
relations. Further research is needed to disentangle developmental effects from the effects 
of a novel learning environment.
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